Introduction

28
Rice is traditionally the most preferred grain crop in Korea. Even though the preference for rice emerge. Transplanting is the most popular method of rice cultivation, and is undertaken in the 105 paddy fields between mid-May and mid-June. The period of land preparation (i.e., puddling) and 106 transplanting occur from May to August, during which water demand reaches the peak rate. In 107 paddy cultivation, paddy fields are irrigated sufficiently to maintain water ponding. The depth of 108 ponding water is managed at various levels between 5 and 10 cm during the growing season to 109 control weeds and to maximize rice yield. Typically, the rice is harvested in October. Continuous subareas. Therefore, a watershed is delineated into a system of subareas that are hydrologically 119 connected by a stream network.
120
A set of subroutines is developed and coded into the current APEX (version 1501) to assess the 121 impact of paddy management practices on rice growth, water balance, and water quality. This 
128
The standard spacing of rice in Korea is 14 cm × 30 cm. 
144
The schematic of the APEX processes with the paddy module is illustrated in Figure 2 . 
where, Vevap is daily evaporation (mm), EVAP is daily evapotranspiration (mm), LAI is leaf area 
221
XLAIi is the maximum LAI, TLAI is the total LAI during a growth period, REGi is the stress factor of 
where, and are observed and simulated data at time i, respectively, is the mean of 243 observed data for the constituent being evaluated, and n is the total number of observations [37] .
244
PBIAS evaluates central trends of simulated output by estimating the sum of residuals, the 245 difference in data points between observed and predicted normalized by the sum of observed data
246
[38]. The optimal value for PBIAS is 0, with low-magnitude values indicating accurate model
of the watershed model. The simulation result of the model in this study was evaluated based on 251 these criteria. 
252
a Includes stream flow, surface runoff, and base flow for watershed-and field-scale models. 
267
The weight of the rice root during the initial cultivating period after transplantation was 35% of 268 the total biomass and the growth of roots almost ceased after the heading season. Consequently, the 269 root weight proportion of the whole plant decreased to 16% through the heading season, and to 7% 270 by harvesting season. Using these values, the root growth characteristics of paddy rice was refined
where, RWi is the total root weight of the crop (i) (tons/ha), DMi is the total biomass of the crop (i)
273
(tons/ha), and ε and γ refer to the coefficient of the crop. Important crop parameters for simulating 274 paddy rice compared with upland rice are summarized in 
Effects of paddy management on water and nitrogen balance
278
The Icheon paddy model was calibrated based on daily discharge rates measured at the outlet 
332
The best result of the SCS-CN method predicted the biggest runoff event in July 2002, which 333 was greater than observed runoff rate by twice the magnitude. Table 4 presents 
336
The negative NSE value indicates that there exists a notable difference between simulated runoff and 337 the mean observed value while the predicted runoff has meaningful correlation with observed data.
338
In particular, the largest storm event in August 2002 was highly overestimated for peak discharge 339 estimation with the APEX-CN estimation because the paddy defined with the model had no outlet 340 control and therefore had zero surface storage capacity to retain stormwater (see Figure 7) . The high 349 Table 4 . Summary of calibration and validation results for daily runoff at the study site. 
373
397
The generally short travel time for paddy discharge to receiving a waterbody could cause significant 
406
APEX-Paddy will continue to be applied to demonstrate the effectiveness of BMPs implementation 407 for paddy discharge water in Korea at the national scale, and the findings will be incorporated in 408 developing agricultural policies.
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